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he “tough questions”

IF18 Is there a target level of precision for the measurement of heavy quark
observables? To what level should such measurements continue to be
pursued in the absence of deviations from SM expectations?

IF19 If the LHC does not discover new physics, what can be learned from more
precise measurements in the quark flavor sector?
What level of precision is desirable for neutron, electron and atomic EDM
experiments in this scenario?

IF20 Describe the increase in sensitivity to new particles in loops as a function
of time for the -2, i - € conversion, z— {y, and EDM experiments.
There should be separate estimates for SUSY models, in which the
flavor-changing effects come from loops, and from models in which the
flavor-change comes from a tree-level effective operator. This will facilitate
plotting this evolution along with the evolution in sensitivity predicted for
direct searches for new particles at the LHC.

IF26 Does the strong upper limit on the z— ey branching ratio from MEG

preclude an observable signal of lepton flavor violation in & - € conversion
experiments in nuclei? What new physics could such a signal reveal?
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Required precision and relevance of heavy quark observables

* There are two aspects
— The size and precision of theoretical calculations for a given guantity

— The achievable experimental precision for a given variable

* The size of new physics effects is mass scale-dependent
— Even with LHC mass limits, many observables provide strong
constraints on BSM models
— If particles are found and masses determined, then the conversation
between LHC and indirect studies can lead to an understanding of
the details of what has been found

* If LHC does not discover new physics, the search for indirect effects
provides the basis of a strong experimental program
— The pattern of effects can tell us a great deal about the class of
SUSY-breaking or extra dimension models that might still be relevant
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squark mass matrix (d sector)

mi',; mafdy — ptan B) (AL (Afs)Lr (Afs)Lr (Afs)Lr
mng t2) RL (Afs)rR (Af3)RL (Afs)rR
-m.?S-L Mz — ptan 3) (AQS)LL (AQS)LR
o w2 T Ad e ()
r\k{a&)?’/ S mEL Ap — ptan 3)
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* Different processes have different experimental and theory
sensitivities

— Acp due to hadronic B decays proceeding via b—s penguins: S 5¢Ks
« Time dependent A in Ksn"y LHC mass limits ma
» AAx .y = Ap+x.y — AposBox,y . P
B, utir, . make some effects
d.s > difficult to observe
— Tree level unitarity triangle observables i/ ./< <1l provide

— D% mixing, CPV Powerful constraints
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Flavor studies provide a “DNA Chip” for New Physics

AC | RVV2 | AKM | SLL | FBMSSM | LHT RS The pattern of measurement:
D* — p° *kk | ok * * * *hok | 7 * % % large effects
. * | hhk | khk| * * *h | dkk * *  vyisible but slmalflfeffects
*
Sea dkd | ddkk | ke | k d | dedek | dkewe| . unobservable effects
Is characteristic,

SaK s *hd | Ak * % ok b * ? often unique|y S0,
Acp (B = X,7) * * * [ dkok | dokok * ! of a particular model
Arg(B — K'utp™) * * * * e * !
Ao(B = K™ty * * +* * * * ?
HJ : sEr) GLOSSARY

’ i * x x ad ol w x AC [10] RH currents & U(1) flavor
B, - u'p gk |k | hkh | Ak | hAk * * symmetry
K+ = rtvi * * +* * * ok | ek RVV2 [11] SU(3)-flavored MSSM
Ki — ='vw * * * * * kkok | Kokok RH currents & SU(3)
p— ey dodrde | dedkodke | drdkde | e [ dededk | dedeok | ek AKM [12] family symmetry
T =+ iy *** *** * *** *** *** *** SLL [13] CKM-like currents
p+N—se+N drdde | ek | kA | Akk | hAk | hkk | hkk

Ffz"ss” Flavor-blind MSSSM

d,, hhkdk | kkk | khkk | Kk * ok ok * | kkk [14]
d, Ak | kK * ¥ * . * * 4k LHT [15] Little Higgs with T Parity
(9—2), *hkd [ dkk | ok | kkk | dhk * 7 RS [16] Warped Extra Dimensions

W. Altmannshofer, A.J. Buras, S. Gori, P. Paradisi and D.M. Straub,
Anatomy and Phenomenology of FCNC and CPV Effects in SUSY Theories.
Nucl.Phys. B830,17 (2010).
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Models of CLFV have characteristic patterns

ratio LHT MSSM (dipole) | MSSM (Higgs) 4G
Bp —e ete”) ~6.10-3 ~6.10-3
Biey) 0.02...1 6-10 6-10 0.06...2.2
Bt e ee) -2 -2
ﬁ 0.04...04 ~1-10 ~1-10 0.07...2.2
Bt opppm) ~9.10-3
BliouT) 0.04...04 2-10 0.06...0.1 0.06...2.2
Bt e p ) -3
= Bioey) 0.04...0.3 ~2-10 0.02...0.04 0.03...1.3
Bt —uete) ~1.10-2 ~1.10-2
—@ony) 0.04...0.3 1-10 1-10 0.04...14
Bt —e ee)
Bt —pptp)
B opete) 0.7...1.6 ~ 0.2 5...10 1.4...1.7
R(uTi—eTi) -3 ~5.10-3 —12
Buser) 1073...10? 5-10 0.08...0.15 107=...26
Felsmann, et al. A(lf — ] j.;}r)= SU(S)@v, (non-degenerate)
. ; [Goto et al.]
a [-E-K }"} ] i +b [}1 Yu Y o ] i ‘-*::-":ff;'ir;_h[\';;wmm»-11 S ’;L:f","‘_“;"_,,‘.f“,‘:'_f_:*“"'m"'“'" b
1!.": | | | ' 1 1] 1 | : i | 1 '
PMNS mixing | CKM mixing : ! LSty L e
dominant 1f dominant if " y ) 1l )
M, =102 GeV | M, <10” GeV g 2o B(r—=ey)
B(z— uy):B(z—ey)B(u—ep)| | =" | ] = '
1\!1 PRl
-13 h | o | I. J 'l L ]
. . 4 . . 1= ':h-“ln"lr.'“lr."|'.h"':h“|n""|r."|n e ® ) i I'n“"ln 'I"|-'."'|-'."|.'\-“1.'\- Py W e "3 g ¥ gn 4
[500-10]:1:1 107:500:1 i B (gg— gy) womisins B( g4 y)
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Do improved limits on py—ey preclude a u-e conversion signal ?
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Improvement in sensitivity of CLFV determinations
can directly confront many BSM models
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